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Expression and purification of four and two subunit Pol ζ complexes Stoichiometric and nonstoichiometric Pol ζ 4 and Pol ζ 2 complexes were produced in strains BJ2168, PY117 or PY201 and purified as described previously with modifications (26). Galactose induction was performed at OD 660 ≥3 and cells were grown for another 10-12 h. 500 -800 g of cells were resuspended in 3х lysis buffer (150 mM Hepes (pH 7.8), 900 mM KCl, 90 mM K 2 HPO 4 /KH 2 PO 4 (рН 7.8), 6% glycerol, 7.5 mM sucrose, 0.15% Tween 20, 0.03% Nonidet P40, 6 mM DTT, 30 µM pepstatin A, 30 µM leupeptin, 7.5 mM benzamidine) and disrupted in a blender with dry ice. All further steps were carried out at 0-4 °C. When the powder was dissolved, PMSF was added to the suspension to 0.5 mM and glycerol was adjusted to final 8%. To precipitate nucleic acids 45 ml of 10% Polymin P was added per one liter of lysate and the mixture was stirred for 20 min. After preclearing of lysate at 18,000 rpm for 25 min, 0.31 g/ml ammonium sulfate was added to the supernatant and the mixture was stirred for another 20-30 min. The pellet was collected at 18,000 for 20 min and dissolved in 750-1200 ml of buffer A1 (50 mM Hepes (pH 7.4), 300 mM KCl, 30 mM K 2 HPO 4 /KH 2 PO 4 (рН 7.4), 8% glycerol, 2.5 mM sucrose, 0.05% Tween 20, 0.01% Nonidet P-40, 2 mM DTT, 8 µM pepstatin A, 8 µM leupeptin, 2 mM benzamidine, 0.5 mM PMSF) and gently agitated with 2.5 ml of glutathione sepharose beads (GE Healthcare) for 2 hours. The beads were packed into a disposable BioRad column and washed with 200 ml of buffer A1, followed by 200 ml of A2 (30 mM Hepes (pH 7.8), 200 mM KCl, 30 mM K 2 HPO 4 /KH 2 PO 4 (рН 7.8), 8% glycerol, 2.5 mM sucrose, 0.05% Tween 20, 0.01% Nonidet P-40, 1 mM DTT, 5 mM MgCl 2 , 1 mM ATP, 2 µM pepstatin A, 0.5 mM PMSF), and buffer A3 (30 mM Hepes (pH 8), 100 mM KCl, 30 mM K 2 HPO 4 /KH 2 PO 4 (рН 8), 8% glycerol, 2.5 mM sucrose, 0.05% Tween 20, 0.01% Nonidet P-40, 1 mM DTT, 2 µM pepstatin A, 0.5 mM PMSF). Proteins were eluted by 4-5 stepwise washes with 2 ml of buffer A3 containing 30 mM of reduced glutathione. Fractions were combined and digested overnight at 4 °C with PreScission protease. The proteins were diluted 2-fold with buffer B0 (30 mM Hepes (pH 7.4), 5% glycerol, 2.5 mM sucrose, 1 mM DTT, 0.01% E10-C12 detergent) and loaded onto a 1-ml heparin agarose column. After washing the column with buffer B1 (30 mM Hepes (pH 7.4), 150 mM KCl, 10 mM K 2 HPO 4 /KH 2 PO 4 (рН 7.4), 5% glycerol, 2.5 mM sucrose, 1 mM DTT, 0.01% E10-C12), the proteins were eluted by step-gradient with buffer B2 (30 mM Hepes (pH 7.4), 750 mM KCl, 20 mM K 2 HPO 4 /KH 2 PO 4 (рН 7.4), 5% glycerol, 2.5 mM sucrose, 1 mM DTT, 0.01% E10-C12). Full stoichiometric Pol ζ 4 was purified as described above, except that a metal-chelate affinity chromatography was performed instead of heparin column step. Fractions with PreScission protease-digested protein were diluted 2-fold with buffer E (30 mM Hepes (pH 7.4), 200 mM KCL, 20 mM K 2 HPO 4 /KH 2 PO 4 (pH 7.4) 5% glycerol, 2.5 mM sucrose, 1 mM DTT, 0.01% E10-C12, 0.5 mM PMSF) containing 10mM imidazole and incubated with 2 ml of Ni-NTA agarose beads (Qiagen) for 45 min. The beads were packed into a column, washed with 400 ml of buffer E with 20 mM imidazole and eluted with buffer E containing 200 mM imidazole. All final preparations were dialyzed against buffer D (30 mM Hepes (pH 7.4), 200 mM NaCl, 8% glycerol, 1 mM DTT). 
